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(Braids...knots, cont.) 
equivalent 373 
torus 374375 
trefoil 373-374 
trivial 373 


Car-Parinello molecular dynamics 
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advantages of 321-322, 329 
equilibrium configurations 
with 321 
finite temperature 
properties with 321 
with repeated slab method 
322 
applications of 
GaAs(100) surface, clean 
and adsorbed 325 
H-induced dereconstruction 
of Si(111) 324-325 
reconstruction of homo- 
polar surfaces 322-324 
future of 329 
for GaAs(110) surfaces 
clean 325, 326 
hydrogenated 325, 326-327 
stretching and bending 
modes 328-329 
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limitations of 329 
SC surface properties from 
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soliton propagation and 
125-126 
Debye, electron atmosphere at 
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2S3. 339 
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Diffusion 
in FEFN studies 
of cross-correlation 


124-125 
as model 120 
of spectral density 121-122 
Electrons 
emission from island films 
193-195 
by current excitation 
195-197 
by infrared laser 
excitation 197-198 
hot 
generation of 190, 191 
model of 191-192 


FEED. See Field emission energy 
distribution 
FEFN. See Field emission flicker 
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scope investigations 
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of 85-87 
Ferromagnetic surface, 
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history of 
'Autoclektronische 
Entladung' 111 
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enlightenment period 103 
FE tubes, Nottingham 
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quantum mechanics theory of 
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Siemens laboratory 114 
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induced. See Field 
emission flicker noise 
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bution (FEED) 
from ferromagnetic surface 49 
from metals 46-48 
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experimental results 
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comparison with macroscopic 
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materials and methods 
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120 
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Field emission energy 
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Film(s). See also named film 
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defects in 304-306, 
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formation of 297-299 
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thin metallic 201-214 
Friction generators, in field 
emission experiments 
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Group 1 B metals 
hydrogen adsorption on 
231-241. See also under 
Hydrogen absorption 
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phenomena 234-240 
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Group(s) 
Heisenberg H, 375 
nonsymmetrical space of 
realization of 368-370 
Growth mode(s) 
film formation and 
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312-313, 314 
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lattice constant in, 
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study setup with MBE 
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High-temperature superconductor 
crystals (HTSC) 
desorption from 139-140 
field propagation and desorp- 
tion from 131-141 
atom-probe experiments and 
132 
atom-probe spectra 132-135 
band energies estimation 
135-137 
field desorption of water 
139-140 
temperature dependence 
137-139 
HTSC. See High-temperature 
superconductor 
crystals (HTSC) 
Hydrogen adsorption 
on Fe(211) 252-253, 254 
real space configuration 
249 


stability ranges, metastable 
commensurate phases 253 


surface model 247 
on group 1B metals 231-241 
Ag(111) and thin Ag films 
233 
Au thin films 240 
chemisorption and 234-235 
on Cu(100) 238, 239 
on Cu(100) and thin gold 
films 233, 239 
desorption and 237 
from Cu(100) and Cu(111) 
237-238 
gold 240 
kinetics of 232-233 
permeation experiments 
236-237 
physisorption of 233-234 
on Rh(110) 248-250, 254 
clean surface 247 
ordered phases 248 
phase diagram for 248 
real space configuration 
models 249 
surface model 247 
TDS for 250 
on Rh(311) 249, 250-251 
surface models of 247, 252 
surface reconstruction 252 
TDS for 251 


on transition metals 245-255 


IDIS. See Induced density of 
interface states 
(IDIS) model 
Image states 
binding energies 





68-69, 89-90 


(Image states...cont.) 
concept of 67-68 
lifetimes of 69-72 
photoemission in 69, 91-92 
self-energy formalism and 
70 
phase shift model and 
2-photon photoemission 
spectroscopy 89-92 
Rydberg 68, 69, 72 
wave functions in 69 
nonpenetrating 71, 72 
penetrating 70, 71 
Impurity states, semiinfinite 
models with perturb- 
ation 35-40 
Induced density of interface 
states (IDIS) model, in 
Schottky barrier forma- 
tion 282-283 
Inverse photoemission (IPE) 
spectroscopy 
adsorbate-covered surface 
79-81 
2-D band structure of 
Na/Ni(110) 81 
band structure of Na mono- 
layer in vacuum 81 
clean surface 79 
concept of 76 
experiments in 76-97 
ferromagnetic substrates 
image potential induced 
surface state 86-87 
spin splitting of crystal- 
induced surface states 
85-86 
surface reconstruction 
H/Ni(110) 85 
Na/Ni(110) surface 82-85 
surface state calculations 
78-79, 80 
IPE. See Inverse photoemission 
Island films 
electron and light emission 
from 195-199 
by current excitation 
195-197 
by infrared laser 
excitation 197-198 
electron heating model and 
191-192 
electronic properties of 
189-199 
types of 
chained 194-195 
statistically uniform 
193-194 


68-69 








Kronig-Penney model of surface 
states 3 
in semiinfinite superlattice 
272 
Tamm model and 11-14 


LCAOs. 
atomic orbitals method 
Leupold vacuum pumps’ 105, 
108-110 
Light emission 
from island films 
by current excitation 
195-197 
by infrared laser 
excitation 197-198 
Linear combination of atomic 
orbitals (LCAOs) method 
in Schottky barrier formation 
electronic properties and 
285-286 
orthonormalization of 
284-285 
Low energy electron diffraction 
(LEED) 
backscattering intensities 
from 
diffuse 389 
incoherent part 388-389 
coherent scattering from 


ordered surface 384-385, 


388 


Magnetism 
SPLEED measurements of 385, 
386, 390 
surface roughness and 
383-384 
theoretical studies of 
389-390 
MBE. See Molecular beam epitaxy 
Metal surface states 
IPE spectroscopy of 75-87 
adsorbate-covered surface 
80-81 
clean surface 79-80 
ferromagnetic substrates 
85-87 
surface reconstruction 
82-85 
Metal(s). See also named 





metal 
FEED from 46-48 
group 1B 231-241 
transition 245-255 
Molecular beam epitaxy (MBE), 
in growth mode study 
301, 302 
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See Linear combination of 


Mott insulator 


in 2-D insulator-metal trans- 
sition 
versus 1-D 210-211 
concept of 209-210 
Cs/GaAs(110) and 210-213 


NFE. Nearly free electron 
Nottingham effect 113, 114 


Pandey model, optical detec- 
tion of surface 
states 58-60 
PEEM. See Photoemission elec- 
tron microscope in- 
vestigations 
Peierls distortion 
nonmetal to metal transition 
206-209 
in 1-D surface systems 
207-208 
in 2-D surface systems 
208-209 
band structure change in 
206-207 
Photoemission. See Inverse 
photoemission 
Photoemission electron 
microscope (PEEM) 
investigations 
surface reaction to CO-oxi- 
dation 
Pt(111) 156-158, 166 
Pt (210) 154-155, 156, 157 


Reimann surfaces, and quasi- 
periodic solutions of 
KP equation 375-376 

Rother, Franz, electron 
atmosphere at metal 
surfaces 112 

Rydberg image states 68, 69, 72 


Schottky, field emission, pre- 
quantum mechanics 113 
Schottky barrier formation 
281-293 
study of 
application of 283-284 
chemisorption properties in 
Al/GaAs(110) 287-289, 293 
In/GaAs(110) 289-292, 293 
chemisorption sites for Al 
and In on GaAs(110) 
286 
defect model and 282-283 
induced density of interface 
states model and 
282-283 
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(Schottky barrier...cont.) 
interface Fermi level 
evaluations 283 
linear combination of atomic 
orbitals method and 


calculation in 285-286 
Semiconductors 
FEED from 49-51 
SGFM. See Surface Green function 
matching 
Shockley surface states 25-26 


semiinfinite models with 


perturbation 35-40 
Tamm and 14-17 
Soliton 
in first D-tendency 369-370 


propagation of 
in cross-correlation FEFN 
studies 125-126 
Spectral density function (SDF) 
defined 119 
Spin polarized low electron 


emission density (SPLEED) 


backscattering intensities 
from 


diffuse 386, 389 


effective correlation length 


and 389 
incoherent 386 
scattering vectors and 388 
temperature and 388-389 
Spin polarized low energy 
electron diffraction 
(SPLEED) 
backscattering and, 
ent 384-385 
backscattering asymmetry and 
385-386, 388 
STM. Scanning tunneling 
spectroscopy 
Sulfur-Oxygen (SO,) 
interaction with single 
crystal metals 257-268 
CU(111), Ag(111), Ag(100), 
Ag(110) 260-263 
effective sticking prob- 


incoher- 


ability and 266-268 
growth, multilayer 264-268 
parameters, experimental 

258 
submonolayer adsorption 

260-263 
TDS 

after 80K exposure 
258-263 

from Ag(100), (110), 
(111) 259, 260-261 


compared with work 
function change 261-263 
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(Sulfur-oxygen...TDS cont.) 
from Cu(111) 259, 260-261 
TPDS at 90K 
on Ag(111) 265-266 
on Cu(111) 264 
Superconductors. See also High- 





temperature supercon- 
ductor crystals 
high temperature crystal 
131-141 
oxide-based high T, 
FEED from 51-53 
Superlattices, semiinfinite, 
surface states in. See 
Surface states, in 
semiinfinite super- 
lattices 
Surface Green function matching 
(SGFM) 33 
and empirical tight binding 
(ETB) 
semiinfinite superlattice 
surface states and 
272-274, 275 
Surface reactions 
dynamic studies during 
CO-oxidation 143-165 
FEM investigations 159-165. 
See also Field emission 
microscope investiga- 
tions 
macroscopic investigations of 
single crystal planes 
method of 145, 147 
Pd(110) 147-149 
properties of Pd(110), 
Pt(210), Pt(111) 
145-146 
Pt(111) 152-153 
Pt(210) 150-152 
questions for 145 
UV-PEEM investigations 
154-155, 156, 157, 166. 
See also Photoemission 
electron microscope 
investigations 
Surface roughness, solid on 
solid model of 383-384 
Surface states. See also named 











theory 
2-band model 28 
in AlAs...AlAs/GaAs...GaAs/ 
AlAs... 277-278 
calculation of 
in IPE 78-79, 80 


Kronig-Penney model 272 
in GaAs...GaAs/AlAs...AlAs/ 
GaAs... 275-276 

image potential 28-30 
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(Surface states...cont.) 
Kronig-Penney model and 3, 
11-14 
metal, IPE spectroscopy of. 
See under Metal surface 
states 
NFE 2-band model 26-27 
optical detection of 55-61 
early work 55-56 
internal or external 
reflectivity mode 57-58 
method 56 
Pandey's model 
results 57-58 
2x1 reconstruction 58-61 
semiinfinite models with 
perturbation 
periodic 36-40 
Sommerfeld 35-36 
in semiinfinite superlattices 
271-279 
conclusions 279 
empirical tight binding with 
SGFM method 272-274, 
ato 
Kronig-Penney model calcu- 
lations of 272 
study results 275-278 
Tamm model 272 
Shockley model 14-17, 
Tamm model 3-5, 13-14, 
21-24, 76 
Symmetry and mind 
in dynamics of evolution 
367-376 
Jantsch conclusions 
self-organization as 
paradigm 368 
first D-tendency: realization 
of all groups 368, 369 
abstract groups 370 
semi-simple Lie groups 
soliton in 369-370 
mind as dynamics of system 
370 
second D-tendency: realized 
symmetry 368, 369 
braids and knots 371-375 
Heisenberg group H, 
375 
nonsymmorphic space groups 
375 
Reimann surfaces and quasi- 
periodic solutions of 
KP equation 375-376 
solitons in nature 369-370 





58-60 


25-26 


368 


369 


Tamm impurity states 
NFE approximation 43 


(Tamm impurity...cont.) 
semiinfinite models with 
perturbation 35-40 
transfer matrix 41-43 
Tamm surface states 
historical background 
influence of 8-9 
Kronig-Penney model and 3, 
11-14 
Meyerhof results’ 16 
origin of 3-4, 11, 13-14 
semiinfinite models with 
perturbation 
periodic 36-40 
Sommerfeld 35-36 
semiinfinite superlattices 
and 272 
Shockley and 14-17 
significance of 4 
TDS. Thermal desorption spectra 
Thin films 
metallic and nonmetallic 
conductivity in 202 
definitions of 202 
density of states at Fermi 
energy 203 
macroscopic probes in 
203 
microscopic probes in 
203-204 
nonmetal to metal transition 
in 201-214 
Mott insulator in 209-213 
Peierls-like distortion in 
206-209 
Wilson-like 204-206 
Topological correlations 
backscattering and 
asymmetry of 385-386 
SPLEED and 386 
incoherent 384-386, 388 
LEED and SPLEED inten- 
sities 384-385 
conclusions 388-389 
pair at surface 386-388 
surface roughness and 
magnetic surfaces and 
383-384 
parametrization of 383-384 
solid on solid model of 
383-384 
TPDS. Thermal programmed 
desorption spectra 
Transition metals 
reconstruction of, H-induced 
245-255 
discussion of 
H/Fe(211) 247, 
H/Rh(110) 247, 


3-5 


202, 


253-254 
252-253, 
248-250, 


254 
254 








(Transition metals...cont.) 
H/Rh(311) 247, 250-252, 254 
LEED structure analysis and 

TDS in 246-247 

Transition(s) 

insulator-metal, Mott 
insulator 209-213 
nonmetal to metal 201-204 
in thin films 213-214 
Peirels-like distortion 
206-209 
Wilson-like 204-206 


Vacuum pumps, in field emission 
experiments 108-110 
Leupold 105 


Wilson-like transition 
nonmetal to metal 
band formation in 204 
2-D and 3-D systems 206 
electron energy loss spectra 
in 205, 206 
photoemission spectra in 
205-206 
work function change in 
204-205 
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Winkler field emission experi- 


ments 105-110 
friction generators in 
105-107 
vacuum pumps in 108-110 


X-ray photoelectron diffraction 


(XPD). See also 
Angle-resolved photo- 
emission spectroscopy 
of admolecules 
adsorbate orientation and 
stability and 227 
angle-resolved 220 
outlook for 227-228 
single scattering des- 
cription of 220-222 
for oriented CO molecule 
222 
studies of 
CoH,O 224-227 
CO/Fe(100) 227 
CO/Ni(100) 222-224 
published 221 
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